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DRYWEIGHTOFFRESHAND
PRESERVEDSPIDERS

(ARANEIDA: LABIDOGNATHA)1

Robert L. Edwards 2
, Wendy L. Gabriel 3

ABSTRACT: Data on the dry weight for 1 9 taxa (suborder Labidognatha) of fresh and preserved

spiders are presented. The variation in weight at length for individual species is also provided.
With the notable exception of the genus Tetragnatha, Family Tetragnathidae, the Family Theridi-

idae, and most of the genera of the Family Thomisidae, the families examined are similar to one

another in their weight-length relationships and are not readily separable on that basis. Dry

weight can be approximated using either the weight of fresh specimens or preserved material.

The 'typical' spider, based on the material examined, increases in length faster relatively than it

increases in weight, and dry weight decreases relative to fresh weight as length increases.

With the exception of the papers by Clausen, 1983, that included data on

fresh and dry weight-length relationships for nine species (five families), and

Breymeyer, 1967, for three species of the family Lycosidae, there is very little

general information available on the dry weight of spiders. This report serves

to increase the information available on spider weight and explores the degree
of difference between taxa from the weight-length perspective.

MATERIALANDMETHODS

The bulk of preserved material was collected in 1989 and 1990 in the Frances

Crane Wildlife Management area, Hatchville, Falmouth Township, Barnstable

County (Cape Cod), Massachusetts, in connection with another study (Edwards

1993). Collection details are provided therein. All were preserved in 75%
denatured ethanol and all had their alcohol replaced at least once, typically

within 48 hours of collection. The total length was measured from the clypeus
to the distal end of the abdomen using an ocular micrometer for specimens
< 1 2 mmin total length and vernier calipers for those > 1 2 mm. The total length,

as described above, was measured to the nearest 0.1 mm, and the specimens

damp dried on absorbent paper before weighing. Obviously distorted speci-

mens were not used. In those cases where the pedicel had elongated, the sepa-
ration of the thorax from the abdomen was measured and the total measure-

ment corrected accordingly.
The fresh material for this study was collected in the months of June through

September, 1996, from the same area and habitats as the preserved material

with one exception. The collection of Leucauge regnyi Simon, Family Tetra-

gnathidae, was made in Puerto Rico in September, 1996. All collections were

1 Received April 9, 1997. Accepted July 7, 1997.

2 Research Associate, United States National Museum, Box 505, Woods Hole, Ma. 02543

3 Wendy L. Gabriel, Northeast Fisheries Center, 166 Water St., Woods Hole, Ma. 02543

ENT. NEWS109(1): 66-74, January & February, 1998



Vol. 109, No. 1, January & February, 1998 67

made in the afternoon, the spiders were immobilized in an ethyl acetate col-

lecting jar, identified and measured that day, refrigerated overnight at 3 C,

and weighed the following day on a Mettler A200 balance, accurate to 1 mg.

Following this, the material was oven-dried at a temperature of 40 C for seven

days. To check the efficacy of the drying regime, three samples of 50 or more

mixed species samples were dried for an additional seven days, with the great-

est additional loss of weight observed of less than 3% in all cases. Specimens
of all species used in this study have been deposited in the United States Na-

tional Museum.

RESULTSANDDISCUSSION

The families, genera, number of individuals weighed, and the range of

total lengths are provided in Table 1 . A total of 2,315 measurements of fresh,

dry fresh, and preserved specimens representing 78 genera and 17 families

were made (Table 1). Note in Fig. 1 that the various taxa are identified with

the first four letters of the taxon as listed in Table 1 .
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Figure 1 . Condition factors for the taxa listed in Table 1 , using the equation k = (aL
h

) I L 3
. The

taxa are identified using the first four letters of each taxon. There are values for each treatment

(fresh, dry fresh, dry preserved) with the exception of AMAU,TMAR, PHOL, and OXYO, for

which there was no dry preserved data available.
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The log transformed least squares equation, In weight = lna + b(ln length),

was used to estimate weight (mg) at length (mm). The statistical parameters
are provided in Table 2. The coefficient of determination (r

2
) ranged from

0.743 (Oxyopidae, dry fresh) to 0.985 (Corinnidae, fresh). Averages, mini-

mum, and maximum values are listed for all parameters. The average values

for coefficient In a (intercept) varied considerably and were greatest

(-1.976) for fresh and least for dry preserved specimens (-3.580), while the

average values for exponent b (slope) varied relatively little, from 2.739 for

dry preserved to 2.800 for dry fresh specimens (Table 2).

The number of individuals and genera obtained for each family varied con-

siderably (Table 1). It is clear from the statistical parameters presented in

Table 2 that there was little difference in the weight-length relationships be-

tween taxa. To compare weight at length using different taxa, while taking
into consideration the differing length ranges over which the parameters were

estimated, we calculated the condition factor for each taxon, k = (aL b
) I L3 (L

= mid-point of lengths (mm) in sample, a = Exponent In a) and the results

shown in Fig. 1 . Of the 1 9 taxa the genus Tetragnatha Latreille (Tetragnathidae),

the family Theridiidae, and the rotund crab-like members of the family
Thomisidae (genera Xysticus C. L. Koch, Ozyptila Simon, Misumena Latreille,

Misumenops F.O.P.-Cambridge, and Misumenoides F.O.P.-Cambridge) stand

apart from the rest. The genus Tmarus Simon, family Thomisidae, is rela-

tively slender (less crab-like and rotund), differing in this respect from the

other genera of the family Thomisidae listed above and is plotted separately

(TMAR). Similarly, the less elongate genera Leucauge White, and Pachygnatha
Sundevall, family Tetragnathidae, differ in body form from the elongate mem-
bers of the genus Tetragnatha and are also plotted separately (LEUC). The

uniqueness of Tetragnatha was noted by Greenstone, et. al. 1985.

Breymeyer (1967) in a study concerning the dry weight of preserved spi-

ders reported that alcohol dissolves and extracts some parts of spider bodies.

This appears to be the case in this study as well. It is worth noting that undried

specimens preserved in denatured alcohol weigh considerably more than fresh

material (Edwards 1996). Clausen (1983, p. 143-144) noted that "the ratio of

dry over wetweight increases with decreasing size of specimens", and sug-

gested that "With decreasing size, the exocuticle may make up a relatively

greater part of the animal's weight because of the relatively greater surface.

And, there may be a minimum thickness of the cuticle, which, in effect, will

give the same result." To test Clausen's (op. cit.) suggestion further, the entire

data set available was examined by treatment, i.e. fresh, dry fresh and dry

preserved. The statistical parameters for each treatment are provided in Table

3. The percent of fresh weight for dry fresh and dry preserved material is shown

in Fig. 2. The results are consistent, for the average spider, with the observa-

tions of Clausen (op. cit.), with the caveat that more than the cuticle is un-
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Figure 2. Percent of fresh weight represented by dry fresh weight and dry preserved weight,

based on average data for each treatment (Table 3).

doubtedly involved since drying does not reduce the specimens to the cu-

ticle only. Other tissues are involved which may also vary in the degree to

which they are present in different taxa.

The variability seen in individual species in the ratio of dry weight to fresh

weight was examined for 1 1 species collected in October and November, 1 996.

The individual species collections were each made within an hour in restricted

localities to reduce environmental variabilities as much as possible. The col-

lections were treated and analyzed as described earlier (see Table 4). On aver-

age the ratio of dry to fresh weight was 0.314 0.038, varying from 0.250 to

0.390. The average slope (b) of dry on fresh weight was slightly in excess of

1 with two notable exceptions, that of Pardosa lapidicina (b = 1 .224) and

Phidippus clarus (b = 1 .537). The average intercept (In a) values for these two

species were also well in excess of the average value, -2.015 and -3.161 re-

spectively. Both of these collections were of immature individuals that would

have matured the following year, although the Tmarus angulatus collection,

also of immature individuals due to mature the following year, did not have a

similar departure from the average values. The average r 2 for the weight-

length regressions of these species was 0.892 for fresh and 0.864 for dry fresh.
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For studies requiring precision, e.g. those of a single or a set of closely
related species, it would be best to use a sclerotized part of the body such as

the head capsule, to reduce the problems associated with measurement error

(cf. Jocque 1981). Whatever method is used, it is obvious that the weight of

individual spiders is highly variable.

In one survey (Edwards 1993) over 12,000 specimens were collected. Many
of these were archived against the future. It was encouraging to find out that

preserved material also served the purpose of realistically estimating dry weight.

Table 1 . Fresh and preserved spiders examined. Number of individuals = n, number of genera -

genera, lengths (mm) included in sample - range. Family Tetragnathidae is subdivided into the

genus Tetragnatha and a second category of rounder body forms, including the genera Leucauge
and Pachygnatha, listed as Leucauge. The family Thomisidae includes all genera sampled

except the genus Tmarus which is listed separately.

Fresh Fresh, dry Preserved, dry

Taxon n genera range n genera range n genera range

Agelenidae
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Table 2. Statistical parameters for spider weight-length equations (In weight ug = In a + b (In

length mm), for fresh, dry fresh and dry preserved material. No. of individuals - n, standard error

- SE., coefficient of determination - r% exponent of In a = Exp In a.

Fresh specimens

Taxon
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